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(54) MAGNETO RESISTIVE EFFECT TYPE HEAD AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
magnetoresistive effect type head, in which a narrow 
track and a narrow gap can be attained and which has 
excellent characteristics. 

SOLUTION: A lower gap film is divided into a first lower 
gap film 2 in a magnetic-sensing section region and 
second lower gap films 3 in regions on the outside of the 
magnetic sensing section, a projecting-shaped upper flat 
surface is formed in the magnetic-sensing section region 
in a lower shield film 1 and the second lower gap films 3 
and electrodes are arranged at the end sections of the 
first lower gap film 2 disposed on the upper flat surface. 
A second upper gap film 23 is arranged onto a 
magnetoresistive effect film 5 and first upper gap films 
22 in the first upper gap films 22 disposed at the end 
sections of the magnetoresistive effect film 5. 
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if ^ y 4 x^jp jh-r 6 WfE«*«fetjai*JiS \cmn % §i *d 

2 Ttt^rir s/^IS^PaiHi S&IB««^)IWBI*S|IS|^ — 
h + t 1> t 2 tf^O t 1 ^ t 2 

*35i, 2, 3^^-rtt^isstt^^«fitja*s!^s/ 

K. 

if >-/ ^ X*Jjpjti-Sfl9ffi««lseiJ»miRt-lK#Sr5IJD 



(2) ^¥ 11-232616 
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ir y^JK^fiKRSS ibKHMEJB 1 TSl5*-r y^Hg±^S(r 

KJBtRtfSS 1 Ta^-r jy^itiyfy^tSlg^:, 
t>L< tt«HaiBfn)»J«iRtS(rETffl5v'-/U' KIR&tffB 1 

St^Ii, t>L<*iJB2TSB=¥+y7 p ffltXt/h7S'^ 

if yy >f X*»jJ:i-5mi5aE«Clgfita*J«^e#S:5lip 

ir y:/Bt±t;iiB«LTS>5* 2 Tffl**^ vzngkb 

»1 ±^5^^ y ^M-±(^iSB lfc|2 s/^JRt 
£r^U MIE*lJia5^^^^]K<75)K*a^i:*trl5«2± 

m#m6^m<Dmm.um.$h%:m^>y k g 
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&m.m-r&nmmtmi ±n**r y/i^iten 

8 t J; 9 9 . lK«lgfeta*Bt 5 a^ESiJWBt 6 <7>f£ 
Si5^rjx^JBl2 ilrt^f ^Il2l;aiuti 

^om«Mi5 fcT«'>-^ KBt 1 (D^lili^a 
JiLfc««4Rtf»2Tffi*-Y s/^Bl3 t SrfllxifclBft 
SKM^^Kffcot, m 1 TSfl^-r y^JK2 Offl 
W2 t«ft»Sa*IR5^iB6^««A^*|-jS;^-5«W 
5^, |2TWt ^^iK30PfllHW3 tffimMKMffl 
me <DffiMW6 £«TlE«ffi4 <75fWI«W4 £$&m-\z-f% 

[0 0 0 1 ] 

<0T*>6„ J: 9 AMOK li, E*«*|gW»Jltfcfi]fflLfc 
[0 0 0 2 ] 



(3) 1 1-232616 

[0 0 0 3] iiMfeiMi^y K,!: Ltl^M^lg 
ffiM);%z (AMR : Anisotropic Magnetoresi stive) £rflj 

Ac a?), WHS 5 ? 4 - 3 5 8 3 1 0 f^itlig^; 

^^j&Jn^J^: (GMR : Giant Magnetoresisti ve) SriflJ 

[0 0 0 4] :o^tfy/</^:xKli s fl&SCSttJa* 

ttJBtir. »l*3J:tf«B2»IKttJB^M«w»A$^fc*lK 
»2 3fi®ttlR(0^b*ra)S:@Si-6fcJ«) 

5-347013 ^-^^(Cfi^zx T/U-^-f ^(7?^ tfW< 

[0005] m&»&£ikiznmft^y b*<Dmt&&<t& 

^t*$)6 e Mb It, 4#P^iF3 - 1 2 5 3 1 1 
fSHc^ttr 1^5 J: 5 K^W 7xtMii6^^ 

^\ ^«fets&*«^i^*a^sr>f ^^5: v ^?mxm 
v * m & m £ ft ± -r 6 h co r- *> 6 0 

[0 0 0 6 ] M¥5- 182151 -^^^(CfiTav- 

40 mm®mz.£z>±&is-/u K^«Fi4*Mt;*i»ct£0T**> 

^> 0 M¥8 - 1 8 5 6 1 ^ISI:[j;lil;7-/N'-$: 

[0 0 0 7] - 7 1 2 2 h '< 

5^7 r^^9 - 1 0 6 5 1 3 ^«R*Ki!B-*3J:a5fg-|6aJi 



s 

[0 0 0 8] 

[0 0 0 9] mmj&fULfc&^X * m^TU^^r y^l. 
StSfettSo -f y v^u-tr* J: 9 >bm 

[0 0 10] -77, TS5^^ y^i^^^-^Sr^^t*^ 
1 2 5 3 1 1 ^V;m^foZ>± b \Z.7ls?—to y h«r*rr 

[ooii] y 7 h^-^^pj^srfe^i- -5(^(1. y^h 
ft. if^Tfc^o y ^ h^-^T^/^^fliic 

JBrici" 61BI^ j«S-r 5 (5 ifxy^ s/^ai^^^^ja* 

[0 0 12] =¥ir ^IB^/Sicis^Tfi, R^ty^lc 

5 0 W;ttf±ffi^-r :y^o#<&fi, «ffi±(0±as^ ^ * 
7 p ^7r-7 7 p ^/<Uv?^a(a5iE^FS^iiLfc y 

[0 0 13] ife(r^p»B$^fe±f2«rffKr*5^T, fd^-fls 

»i-fc^»)rajH*sjeg:s»n^fc-2)o ^i¥3- 1 2 5 

3 1 l ^«lwis^T*i^«lgtta*«^W*a5^S:^ 

a*fc-5o rtt(i*^-S6tSrTtf 6fca?)fiffiJRff*J|r< -T 
[0014] M¥8 - 1 8 5 6 1 ^-^^(-iS^T^m 



(4) Ifcffl^l 1-232616 
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5-182151 ^**iS»StLfc««iTSB^^ s/ 
[0015] «fBB¥9 - 7 1 2 2 ^^(CfiU^^ 
S^y 7 K^-7^aS:l8*i-sattds*>6« £fc, 

^ 0 #n?9- 10651 3 ^Am^nm 1 & xxfm 2 

"e^»»6»JioiHiE(i:Tcoa!tu*s*>-5, 
^ [0016] «± x ±3$ L J: 5 K*** s/y^fclcisi^ 
T_b^^t>'T^'>-/i- KM(Z>f#JE*fft« U ^h7^ 
{fcK^Tfctt J Ka<«ffi£»/*U £ Mry >^-f £ 

[0 0 17] *fc x !*a^ftfcfl£^a«[«ttJ»*R60« 
[0 0 18] #*^cOB«jtt. St 3^ ^^(-Jo^Tt± 
[0019] 

[0 0 2 0 ] a«SfetJa*jKSr^Si;W(w->-/u K-T5T 

> y x $r » ih -f ^ str ie^^s et \z m& % 3 1 ip -r 
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[0 0 2 1 ] Sfc, flfrlETffl^ir s/^Bt^iBBIffla*^ 
SlWt^il^tl, ««ffi««SA*£>IS2T 

«wa»ttS5i*htt6t» h+tl>t2 ri>o 

[ 0 0 2 2 J £ fc N MIS^ 1 TSS** ^ ^BtwKJfifiR <b 

[0 0 2 3 ] ^fflS^SlTa^+s/^Bj: 

[0 0 2 4 ] ±IE<Dfiijt*fei: It, «riETSB'>-/i- K 

£ WTSETffl^— ^ KIRRtf* l TSR^-r y y ^ 

a^i-sesssr/SBi-t-sia, u<i±i2TSi5^t 
Sfria«ffi±^#H5«EEffiij»i»*rfiai!«-r5xai:. mrisy 

[0 0 2 5 ] Wffi±ffl^ir y^JKttfll*«;Sta*BloSB 
[0 0 2 6 ] fltfSE* 1 ±aJ^-v y^)Bt(?D«»riti: 

mum 2 ±^^r^ y^ias^s/.fo -c^-s rtt 

[0 0 2 7 ] ±|E*>8«62r8=fc Lt, ffiK«»«tt»* 

^t5I^«!r, ffffsy 7 b*z?'<# — ><i:^x# t IX 

[0 0 2 8 ] ZhlZ, m<Dm^mt LT, UMETffl-> 



(5) WM¥ 11-232616 

S 

^^^^^i-ams/i^^BS-rsxa. tu<iii2T 

ht7/^-y^^f6I§^ S:ttS:tS:»f 
[0 0 2 9] 

[0 0 3 0] Bllt 1 ^»lT'fo6 

««JfiSft*l»5, fi£|£»j«ligt6. la^rt^l?, X 
<?0 2<DfilMlgfeiSb*K«^'ieW2 ^S2T^^t77 s l3 

0)fe&oRiiww3 t h7s/^«£«£-r£ffiE«ffi4*> 

PAIHW4 i^KBI — T*fc9 . "FSP v — ^ KKl (DdhJtm 

[oo3i] mi t vym2<D&mnmmA<7>m 
¥fiMf^t 2 , T9s->-^ Kin (Dz&mnmmAx- 

(Odhl&VZlKZ&h b-fZh. h+ti>t 2 , 

1 1 ^ 1 2 te<5Hffi£*pr5o 1 2 ^^^^ «o N m 
^4 ^tsb^-v s^^jki t(DK<Dm»mm \ cx^^vu 

m^4 ^t^^-t y/ii t<nmx'<Dm^mm. 

«fetSh*)»5 0i|aw5 «r*< (th7^) r-§, 

[0 0 3 2 ] Mlcif6^S§g| l do^TCt. iKaiSfeta* 
K5 0?#iaw«ffi4 TftS^-ir y >^«.2 £<£>«nia 

^tvm 2 TS^ir y7°fll3 lC = ft^i£lM;fc7vU* A&JK 

[0 0 3 3] IH2*1 N iHl (l^Ufc^^lStaa^^aM 

[0 0 3 4 ] [plia (a) (1TSR'>-/U KM 1 £ LTNiF 
e. S 1 TWt yT'12 i LXA 1 2 0 3 ^Mlf: 

Ik, 7th!iy^77^cry7ht7/^-yio^ 
Mt^o y .7 >af-7^^-> i o(i±{ifj^^TMtciii 

50 [ 0 0 3 5 ] |B]|g (a)' <7?ttffiT* V 7 b*7'** — ^l 
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R2 tT»'>- ^ KIl tiyfy^Lt, 1^0 (b) 

[0 0 3 6 ] I^SI (b) Oy7ht7^-yi0^fc 
=^ir 7 7 P 13±|;1I4 lXTa-W^fl|L x (pin 

(c) i:f5 0 i^m (c) -ciiiti Aat^ffl^si o a 

[0037] |B] IS (c) CO}) 7 — O SrffJ 

»-l T&=¥ir 2 tf>iffiW 2 £ SB 2 TSB =¥ ^ 5/ ^R 3 

^F«1iW3 £ y ^«*S3£-f-$fiffi4 co WHS w 4 # 

»*R5 £ ItNi Fe/Cu/Ni Fe/FeM n ML, 

i ^mi, iqiia (a) 

[0 0 3 8 ] mm (d) CO y 77 \* — v ii^-e 

t ix^t-y; y y^T«MH5^x 7 

^^LTf^H! (e) (D£ y lZs<# — ^ik£tlf z m%Lm: 

i fc&zvtmvmizmmme tLtffl^scoCrPt^ 

[0039] f^Hj (e) C7)y^7 ht7x^-yi l ^fij 

£ fw J: ?k !i7ht7/^->i 1 Jico^iKfrj 

6<> *co«. ±S5^> y^I 7 <!: It A 1 2 0 3 ^^i^ 
v'-;t'Kl8^lTNiFe^KL, mm (f) di" 

[0 0 4 0] ±^miT^^^ yy°m2RXfm2T^^ 
^^Bt3 <h ITA 1 20 3 £ffl^fc;*s. (tildA 1 N, S 

i 3 N 4 , Si0 2 t)SifSS 0 £;ft,ibtO«JIR 
^^£i±7tk<Oi>&fflT# 5 C SlTS^>7 
^12 £ LTA 1 N, ff§2T£f5^-r * :/R 3 t LTA 1 
2 0 3 i:^5 J: o \zm 1 T2fi=¥^ -7^12 tS2TSl^t 

[ 0 0 4 1 ] iifESB 1 TS5*> ^7°^2 ^ ras'>-/u K 

mi (D^y^^^ic^^t^^ u >^mm^m^^tc^K r 

^^y ^Ix^fy^gi^^T,; £ t^Tffi-efc 
[0 0 4 2] ±IET»'>-/u Kil t JB 1 T*¥* 



(6) #Pi¥ 1 1 - 2 3 2 6 1 6 
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R2SrJK^Lfe«(cy ^ ht7/^-yi 0 %Mt&, 

* Tin 2 ^/sr l fc« (c«atsfixa*K 5 (o&fammm 

MLT^M7ht7/^-yi0^M, xyf 
[0 0 4 3] ±B«««ia»P*R5 Lt«^fe*a 

[0044] ±iaasEftij»j»6 £ ir 7 i<^igt^5 

[0 0 4 5 ] ±^<Dm^4 t UTa-W^t^cjJJ, flfe 
20 lc:fc*Jit> L< fct8[J§£i*:T Al, Al-Cu, Cu, Au, 
Cr, Ti-W, W, Ta, Nb* "C# 6. 

[0046] B3I±, mi co*3ti:t) tS^lSfetSr/h* 
<-r^7c^lc. «Si4<5DBIff:S:J?< u loftiKi: 
IT, Mta^M5 £<Z>ig«!ffi8fS:j[£ L, Sfcftffi 

[0 0 4 7 ] m 4 (4. ««16l5i«l*IK5dS(5«7k¥t-* 

»l6iMLT^6/c^, «B£ffiiH«A<£>lK«Jgfct 

^ iry7ll2 2^Z5>fJt^MLX, SB 1 -bffi*^ s/:/R 

2 2 1 lta 1 2 o 3 *^«seta*iw 5 <v$$mzmw l 

T. SB 1 ±g&=¥ir 7^12 2 tffll««tftSb^Bt5 cO±{C 
I2i^ar>y7'i2 3t LTA l 2 0 3 ^Mf6 a SB 

1 ±^i^-^ ^12 2v>mmw2 2 i:KgraM5 

[0 0 4 8 ] Ctttc J:oT_ta5'>— ^ KW8 t^Eft!l«p 
AI6 ^60ra«SBlXt^SB2±a5^-r ! y^|R2 2, 2 3[C 
J: !9*6ailg«^*t L. »fei»WJ£*fc(4It«ffi^|$3±L 
fz 0 ^l±Wt7 7 P ll2 2^[ffi2J:gi^t^/l2 
^ 3iLTAl 2 0 3 S:ffl^t^, ±^5 is — tv KK 8 ^ »E 
S»J»)«6 ^rcO^T^^^^Lir < <teofc 0 A 1 2 O 3 C0 
it^AlN, Si 3 N 4 , SiO 2 tSfflt^5 0 ^fc. 

»l±»^ty^B!2 2t LTA l 2 0 3x |2l^^t 
s^^JK2 3 t LTA 1 Ni:i/>5 J: l ±35^-r ^ 

B12 2 t!B2±a^ir^^K2 3c7)|fl^;^^^5 - t t> 

[0 0 4 9] B5f4^fE«iJ«IK6 1 y ^jflt 

2 J: (9 t±fflJ(c*ffijgtt^EISi-S^ J: t> , ^E^"J 
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[0 0 5 0] ia6flKfS«ij«lfK6 kt& 1 ±Sf$=¥^ y :7*JH 
2 2 *rK«lgei3a*l«5^)iiHa5(wifi|l Lfct*t*>5o 

as** ^7°fli2 3 uMit, BaEE*B«»Bi6 t±a^— 
[0051] B7ii «feffigts»*j« 5 ^mmmmm A 

Ii^^iry7 p l2 2 tJB2±ffi^^^7 p |R2 3 t 

*«fi«Lti^o roe*. 1K«ffiKS!i*«5^TfiiJco 
£T£i$v— ^ KJKl £tf>HJl£SE«£*Lfc»2Ta5 
** y7T«3fiig l t^tb^TBlff t 2 *J¥< £*l£60 
T\ Mfe4 iTSv'-^ Kfl* 1 £^R0^«#gg« 1 #0 

[0 0 5 2 ] *fc*2Ta5=¥^S'^ , |»3(OFiaRSW3, ti$ 
«24 0fiUiBW4, » 1 ±g|$*r 2 CD^PMW2 2 

[0053] s/ k 5 i m^it^^mc-r 

titzmM&MM'i'Z>fztb<D±Wm%i=tT 4 4 ROLL SB 

FmmTmmm.=*T4 o t , **$;h,fc«MiL£^ffl5 

*gf^ s/KSOt ffl^b-frt, y Y 1 0 0 

[0 0 5 4] rtO»-&T*t>. ^^^M^^M-- 

[0055] * fc. ^mfiw^a^aiaaift^y k*bs* 

•sSit-^fctoO;* K/U6 1 ^«3E»8Eft;6 0 
<f ^£l^&U^£1-5fc^<7)^^ y K6 2 t , d 
tt*: 36 a >- 6 3 t . M^M^ y 
Kl 0 OntiLmmffl&ftoT*?-*^-* 6 4 

2 £gj^-r<5 U-K»6 6 



(7) 4$M? 1 1 - 2 3 2 6 1 6 

12 

[0 0 5 6 ] fth7^»o»^t y^m^^xh 
[0 0 5 7] r co J: 5 l-ffiriSwHJ6«(c «tix«. &co#> 

** yzfm2%mrt, ^tih<D^i-m 2 tse** 
Rifmm* kn&m&mMm.B^mwtstLx^z, mi 

T«5=¥Vs':7TR2<£>i«W2 <tf&2Ta$** y^JK3R0« 
S£ h y y y*$&&%ife-tZ>mfe4 ^FflfiBW 3 R(jtW4 £ 

si««aR^««B <Dm 2 ra$* -r y y^m 3 (omm^^^ 

tf>J¥ t 2 £fc!K t !< t 2 <£>BI« J: 5 . ««4£Ta$* 
^ * s^JR 1 ir^BB^*6»II§lBI 1 (tvu*a) ast 1 <t 2 

<z>m&\cm\,*m&ictt^x. «*sg«i#ifu mm4 

[0 0 5 8] 2) £fc. H4J;^X^ iimt^ 
m 2 <7?®£SClgfetS!l*lK 5 fflO^ffiW 2^12 T£fS=¥ ^ y ^ 
SO 113 (OWIWW3 ir^E^IJ^Bl6 (7)F B 1iaW6 iti4 (7?Ffl 

[0059] 3) TUi/-^vmin'Pte< ti>mffi.n 

7 ' < y * m t£ if h tl Z> ' < * - > d£ §B CO ^ - / n° - 
[0 0 6 0] Ml^mf^3) *m2<D (a) - (c) J; 

9 mm^mw-fZo mh, m2<o ( a ) t^it^->-/p 

KK 1 l TSi^-r v7 r m2±<n*$:\z ]) y 

5c Tyy-jj-yh^iri^o 
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[0 0 6 1 ] r.^ttffi-CTffl^-/UK)«iatJ«IBlTffl 
7/HS2 SrSOlMUT, 02<D (b) tc^^o 

(b) &T^>-^vmi<Dtpm-£vnyTiftzmi a 

*^7^ — t£Z?\Z£. *) A 1 2 0 3l Ta-W£ 
11 AdS/lUT. 19 (c) ^£5l;i»2T8B*-ry/ 
fflt3Xtf«8i4S:?gj«i-5o C<OB# x at l At V 7 h^" 
7^^-^ i 0 £<DR8fi««4ffii 0A^«l AKJ; 
A 1 2 0 3 , Ta-WiS!l7ht7/^-yi0^ 

»i Tffl^ir -y>^JiR2^«W2 <t 25 2 TSS^-r 7/flH3 
RO t «ffi4^PflBSW3MW4 In L/cC0r% 

[0 0 6 2] 4) IlT^^t^/l2^ilfij* 

t » 2 TStf * 7 /« 3 (omm.j& % m *- 5 c t & *j m -c 
fe€>o Mxffi i 7/1 2 icf 2 ra^t ^ / 

-td^iBtfcSo ^/-^ l2Wt^l3HSi 

[0 0 6 3] 5) * ?t, ^^^^«A(0^ lTS^tS' 

[0 0 6 4] 6) »5g*ffitLT, TSEv'-^KIU 
ff^SL IlTSU^>^i2Mlt^m t>L< 
fiTffl ;u Kfflt ltll T^^r * 7 /« 2 (75^:M» $ 

7^-yBMt5Ilt, y 7 ht7v^-yS:-7 
t urWiETfflv'-^ KBS 1 RTim 1 T^=?-Y 7/ 

Tffl->-^ Kilft^Sl T^^t77 P l2^x^f y 
^tSISt, l2Ta5^t7/fli3^(/h77^t^ 
Mt51S4^^it^,l^, tl<lii2TS^t 
7 7lf 3 &t>* h 7 7^Bta£t5tS4 (7?±lcmrf2^ 

[0 0 6 5 ] 7) 5E(w, 114 (Dm2±.%^\ 7 /Jig 2 3 

*i«»ffiisa*i»5^«8a5(wgaiiLfcSB 1 ±sn*-r 7/ 

H£2 2±icSg2±^-V;y/f|f|2 3£IE^U ±ffiv'- 
^ KHM8 t ^(K$iJ^flg6 dr or B 1^^^I^/E^it^D^r^]± 

[0 0 6 6 ] 8) IB 1 ±«^Y 7/B8 2 2 0ttli 
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HiX'h*), «x.tf»2±jfR^ £ ir 3//R2 3i^^l±gs^ 

22Hi2±^^t7/l23J:n, »JE<z>B5^i»» 
70 [0 0 6 7] 9) m^mt IX, ««Sgt3a*K5S: 

rictsist, y^ ht7/^-yi o*-*?s# t it 

^t^IIt, w^±trSB2±«S^^ 7/M2 3Sr^ 
[0 0 6 8] 10) tecoMit^&ir LT, T&f — fr K 

^ nem iim>^7 s i2^^inig 
y7ht7/^-y^Mt6iit. y7ht7/^ 

-Vl 0 .UT^«S6t?»*l«5. Tfflv'-^ 

KflIl^^^lTgii :3 E ; ^7 7 P Il2^^7^>^^5Xm 
I2TS^1'77 P 13 tl8l2»J»P]«6 <h h 7 

?:l^t6il4Mit5Ii, L< fifg2TS5=? 

ir 7/Bt3 t^E^j^iflie tv? 77rt>i^m^-r6m^ 

4 £fg 1 ±ffi=¥ir 7/JB2 2 £/SJ8i-SXS£. !)7h 

30 t$S(wf^» pliers So 

[ 0 0 6 9 ] 

Siffl^Alw^ h 7 y^Kt^ft^t 7/^tL, 

— 7 K^^^^-riKiJHFrffiHir*^>5o 
[El 2] EIl(7)««fifetS&*S!fi£ft-7 K^f«t6I 

[S3] *3SW^*2 0||J6JgffiS:^i-^SlSfet?»*S! 
K«-^7 KoW^cSr^-TftiJWrffiiaT'fcS, 
[14] *»M^»3^|IJte^«B*^i-lK«»eiS!j*S! 

[12 5] *»M^»4 0||J6?glBS:^i-«S«SfetJ»*S! 
K«^7 KO«fi£*r^-rffli]WrnBiaT-fc-5o 

[El 6] *«^<7>»5CO|tftJgffi*^i-1K«lgfel3a*M 
««^7 K^M^^tiWiT*$)5 0 

[H7] ^m^me (Dmmwm^yr-rm^min^^m 
50 \s<Dm&&^'tmmmmx*tb% 0 
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[B8] *mw<Dm7 (Dmmmm&^Tm&mmu^v 

[El 9 ) H8fettfflUfc«ftlE«S^K«^«BflJWrffl 
[»■»*>««] 

1 -TSv'-^ KJHk 2 -SB 1 TSP^t s/^R, 3 -SB 
2Tffl^-Yy^Bt. 4-««. 5 -«ft»ln8!i*i«, 6 

io, n-^hty/^-y, 22--^i±a5 

^t^l, 2 3-»2±S^t^m 4 0-Jtffiv' 
K*JBTffl5«fiC=3r, 4 1 -IBft^-r y^JR. 4 2 
-*flC3>r/K 4 3-1681, 4 4-±SB««=ir, 5 
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K (l¥^y K) . 5 1 -R* 
S8«^ y K (ES^yK) . 6 0 »-«*tfB«JSEflc. 6 
1— X t 0 ^ K/K 6 3— * 3 >\ 64-7^f 

6 S-fS-B-tofSlHlK, 6 io 

W2-JBlTffi=¥ir s^^J«^«, W 3 -SB 2 Tails' 



[01] 
ffl 1 



[0 2] 

a 2 



fr» 




wz 

















■ W3 
- W4 




[0 8] 

m s 



100 




(a) 



(b) 



(c) 



(d) 



(e) 
















N 2 



-11 



3 



<n 1 




50 
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[3MJMHjE»] 

[fittiS] «10^12^24S 
[*BM*jE1] 

i ] KStlfifetS&*a4:B£»«)(w->-/u Kt-5 

flftiETSB^iry^afiSfiSffiaw^IBi TSB^-y y?m 
t«8M««©S2T«^t s/^JMt 4r*fU mrf2^ 

O i JftlETS!5*>-^KI«(i'>*< £tfilfcfflJ««-C-i£b^ 



2T^^r-r yJmWk t 2. iMrfETS&v' — /u KJK<o*6ffl£ 
h + t 1 > t 2 ri*0 t 1 ^ t 2 

m&mi, 2^i^-rix^i«iEtt^i3i»«fei3a*s^s/ 

S^-y Ko 

■fef > y x £ «ut -r 5 mmm^m^Mm iz & § i an 
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«t*lSi, fc IX *iWI5TgRv'-/u KJKfcSS 1 

^tL, flftfsgs 1 ±a^-r yzfm<DmUiSLb mlffi^ 2 ± 
if > y X Srfflj ih i- 6 ft-ffE^ffitt£mf| £ g | jfjp 



tt>»l±«B^ir *^Bt*:j«]BW-£I«i, MI5 y 7 h 
t7/^-yi:|»4t5lSi, £*>-Lfc*2_ha5¥^ 

-tf > j x * «i jh t z> mtzm % seta*!* \c % s i m 
t^^-y ^7 p mtmm^m^mmRx/ 

atra«li«ft«JSa*Ht*««ft(Cv'-/u K-T5XS5 
BtrsxSi:. IWf21Kft»gta*IK*^:Bt-r-5XSa:, 

lay ^ htf-:^*-^*^** ^ urmiE*ftc«fit»* 

m k m & mm u ^ ± as * ^ ^ 7 & ± « - yu k jk 

8 ^ J: 19 fig 9 , ««lgfetia*tt 5 ^t>^E^iJ«fll 6 (D{& 

a^t^i2^ % 1 r^^-r y7 i m2izmm in 

«lTffi^^y^K2Sr^Lrfe*oK|KfBI»l||t6 

W2 tlKft«iaa*K5 0«tKffl««At^^i--5«W 
Sir, * 2 Tffi^ir y^W 3 OPflHw 3 <hS(riBaEM« 
IM6 0BBIBW6 ^#HE*ffi4 ^Pb1IHW4 ^^^]-^-r5 



7D > b-<—i/0)tfc$ 



a2) mm^- s# * 



